Chronic diarrhea is one of the most common complaints in clinical practice for both adults and children.
Introduction
Diarrhea is defined by the World Health Organization (WHO) as having three or more loose or liquid stools per day, or as having more stools than is normal for that person. It is usually divided into two types based on the duration: acute and chronic. Mostly, the acute diarrhea was caused by a variety of infectious factors, while the factors that caused chronic diarrhea were much more complicated. Acute infectious diarrhea usually cures within 4 weeks (mostly within 1 week). However, the duration of chronic diarrhea is often longer than 4 weeks. 1 A large number of causes can lead to chronic diarrhea. However, many patients were found with the symptoms for no reasons. These kinds of patients account for a large proportion that is called functional diarrhea (FD). 2 Another common type of chronic diarrhea is diarrhea-predominant irritable bowel syndrome. From the clinical manifestations, the main difference between FD and diarrhea-predominant irritable bowel syndrome is whether accompanied by the symptom of pain. In addition to the functional etiologies, many patients with organic factors of chronic diarrhea such as diabetes, some gastrointestinal tract diseases can also lead to the occurrence of diarrhea.
Chronic diarrhea is a very common gastrointestinal complaint both in adults and children in clinical practice. It was reported that almost 1% to 5% of adults suffered from chronic diarrhea. 3 A survey study carried out in Minnesota in the United States. In 892 eligible subjects (30-64 year), 73% responded to the questionnaire, with 28% reporting chronic diarrhea. 4 In China, chronic diarrhea is one of the most common diseases of infants and young children. The highest incidence of age is 6 months to 2 years old, of which, within 1 month of age accounted for 50%. 5 Although the number of deaths because of diarrhea had decreased 20.8% from 2005 to 2015, 6 base on the data updated by WHO in May 2017, there are nearly 1.7 billion cases of childhood diarrheal disease every year. It is the second leading cause of death in children under 5 years old while it is both preventable and treatable. Also, the social burden was heavy. Take FD as an example, the mean annual direct health care cost was approximately $6140 for each FD patient in the United States, accounting for 9% of total costs in lower gastrointestinal diseases' costs. 7 Etiological treatment is the basic principle of treating chronic diarrhea. Opiates, adrenergic agonist, somatostatin analogue, bile acid-binding resin, and fiber supplements are common therapies for chronic diarrhea. However, the current therapeutic effect is not satisfactory. 8 Thus, people try to find ways to treat the symptoms from complementary and alternative medicine.
Traditional Chinese medicine (TCM) had been used to treat chronic diarrhea for thousands of years. Base on the theory of TCM, chronic diarrhea is mostly caused by spleen deficiency. In TCM theory, the spleen has effects of transporting nutrients and water of the food. Malnutrition will occur after spleen deficiency. Then, the water loses its distribution and converges into wet, eventually leading to the occurrence of diarrhea. Spleen deficiency patients also include the main symptoms of physical fatigue, swelling, and pale tongue coating.
Strengthen the spleen is one of the most commonly used methods of treating chronic diarrhea in TCM theory. The internal and external administration both can achieve good effects. This study will research on navel therapy for chronic diarrhea. It is one of the most distinctive TCM treatments with almost 2000 years of practical history. It is the therapy of fixing herbal medicine directly to the navel for the treatment of different kinds of diseases based on TCM theory. There were more than 140 records about navel therapy in the famous book "Compendium of Materia Medica" (Bencao Gangmu) that had known overseas. It can treat a variety of diseases in internal medicine, surgery, gynecology, and pediatrics. Among them, navel therapy has the most significant effect on digestive diseases.
Navel therapy is an external therapy with less medication. The most frequently used form of the drug is powder. The transdermal absorption of the drug is markedly rapid, painless, non-invasive, safe, and convenient and is especially suitable for children. Therefore, navel therapy provides an alternative and meaningful external treatment for clinical practice in the treatment of chronic diarrhea.
Navel therapy can strengthen the spleen and stop diarrhea by the application of Chinese herbal medicine on the navel. What kind of Chinese herbal medicine used in navel therapy is the best treatment for chronic diarrhea? How about the safety? With these questions, we carried out a literature retrospective study to lay the foundation for the follow-up clinical studies.
Methods
Literature search. We searched PubMed, the China Science and Technology Journal Database (VIP), Wanfang Database (Wanfang), China National Knowledge Infrastructure (CNKI), and China Biology Medicine disc (CBM) regardless of language from the year of establishment of the database. The literature search was up to June 2018. The main search strategy was (((navel therapy OR umbilical therapy)) AND Chinese medicine) AND diarrhea. Two researchers (C. M. and Z. Q.) double-checked the literature search results. If the title, abstract, and keywords all meet the requirements, the full text would be retrieved for further assessment.
Criteria for considering studies for this review. (i) Type of studies. Studies such as randomized controlled clinical trials (RCT), case controlled trials, case series, case reports, and experts' experience were included. Basic research, theoretical studies, and reviews were excluded. (ii) Types of participants. Patients of any ages and of both sexes with the diagnostics of chronic diarrhea based on western medicine, while belonging to spleen deficiency syndrome according to TCM theory, would be included, while those with secondary diarrhea because of medication, parasites, poisoning, tumors, and/or other severe primary diseases were excluded. (iii) Types of interventions. Different dosage forms of Chinese herbal medicine with or without other therapies (such as acupuncture and moxibustion) used as external medication through the navel were considered.
Data collection and analysis. Five researchers (C. M., Z. J., Z. X., Z. Q., and Y. J.) independently extracted data from the literature that met the screening criteria according to the uniform requirements. We designed a data extraction form. Information on the type of studies, participants, the composition of prescriptions, effectiveness, and safety of the interventions was entered. In the process of entering data, the cross-check was timely. Inconsistencies were resolved by the senior researcher (F. S.).
Traditional Chinese Medicine Inheritance Support System V2.5 was used to do prescriptions analysis. This system was designed especially for data mining. It integrated statistical methods such as association rules analysis and complex system entropy method in the software. 9 In consideration of the same Chinese medicine may have some different names, we had standardized the name of the medicine in the process of data entry, referenced to TCM dictionary. Also, the modified Jadad scale was used to assess the methodological quality of included controlled clinical trials. Randomization, concealment of allocation, double blinding, withdrawals, and dropouts were the main assessment aspects. A score of 0-3 is considered low quality and a score of 4-7 is considered high quality. And for the adverse reaction (AR), we used the descriptive method to report.
Results
Results of literature screening. According to the search strategy, we obtained a total of 1570 related articles. After further identification according to the screening criteria, 416 articles were included. Among them, 374 articles with the intervention of Chinese herbal medicine, while 100 articles for adults (with 100 prescriptions) and 274 articles for children (with 281 prescriptions). Meanwhile, intervention in 42 articles was Chinese patent medicine. All of the studies including 288 randomized or quasi-RCT, 103 case series, 9 case reports, and 16 clinical experts' experience summaries. A total of 52 051 participants were involved in these 416 included articles. All studies involved a total of 22 provinces, 4 municipalities, and 4 autonomous regions, including 194 cities in China (Fig. 1 ).
Clinical application of herbal medicine. Statistical analysis of the frequency of herbal medicine application was carried out to the 381 prescriptions of navel therapy for chronic diarrhea (TCM syndrome of spleen deficiency). There were 100 prescriptions for the treatment of diarrhea in adults, involving 100 herbs, while 281 prescriptions for treating diarrhea in children, Navel theraphy for chronic diarrhea M-r Chen et al.
involving 122 herbs. The top 15 frequently applied herbs were listed in Table 1 Clinical application of Chinese patent medicine. Chinese patent medicine takes herbal medicine as raw material, through a series of production processes, to make different dosage forms of drugs. It has some advantages, such as fixed ingredients, easy to take, and controllable quality. A total of 13 kinds of medicines were involved in 42 included studies that used Chinese patent medicine as the intervention. For Jadad scale assessment, there were only 14 (4.9%, 14/288) RCT got more than four points and 34 (11.8%, 34/288) RCT got three points. The methodological quality score of the rest studies was less than three points. Because the operation of navel therapy was simple and easy, most of the research carried out in primary 
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hospitals, which was one of the main reasons for the low quality of the methodology of research design. There were 158 RCT took effective rate as the main observation index. However, the definition of the effective rate was not very similar in different studies. For this reason, we did not perform a meta-analysis. The study design and original results were listed in Table 3 . We also included in 103 case series in this study with a total of 16 336 participants. The main intervention was navel therapy used alone (57.3%, 59/103) or combined with other Chinese medical therapy such as massage, moxibustion, and cupping. There were 57 included studies using navel therapy alone as the intervention that took effective rate as the main observation index. The effective rate in adults group was 93.5% (672/719) subtotaled in eight studies, while in children group, the rate was 96.6% (7 130/7 381) in 49 studies. It suggested that navel therapy used alone for the treatment of chronic diarrhea both had good effectiveness in adults and children.
Potential adverse reaction based on clinical trials. In the medical research field, more and more attention has been paid to the ARs of drugs. Both oral and externally applied drugs may have some ARs. In the inclusion 416 studies, 31 studies (7.5%, 31/416) reported that no AR occurred, 349 studies (83.9%, 349/416) not mentioned any information on AR, and 36 studies (8.7%, 36/416) reported AR during the treatment. No serious AR happened.
The 36 studies reported AR, including 9 adults' studies and 27 children's studies, while 33 RCT or quasi-RCT and three case series. Four studies (2 RCT and 2 case series) did not provide the specific number of AR, only used the descriptive language. A total of 3456 patients (1842 in test group) in 33 RCT or quasi-RCT reported 90 cases of AR in the navel therapy test group (4.9%, 90/1842), and 72 cases of AR in control group (4.5%, 72/1614) listed in Table 4 . AR associated with navel therapy was mostly skin redness, itching around belly button caused by adhesive plaster. After shortened the usage time or suspended, the AR disappeared quickly.
Discussion
Navel therapy as an external treatment method has a long history. As early as the Inner Canon of the Yellow Emperor (Huangdi Neijing), an ancient Chinese medical text that has been treated as the fundamental doctrinal source for Chinese medicine dated between the late Warring States period (475-221 BC) and the Han dynasty (202 BC-220 AD), the relationship between the navel and the organ had been recorded. It had become the earliest theoretical foundation of TCM in navel therapy.
This literature study analyzed 416 clinical articles from 194 cities in China using Chinese herbal medicine navel therapy for the treatment of chronic diarrhea (TCM syndrome of spleen deficiency). The most frequently used single Chinese herbs, herbal medicine combinations, and Chinese patent medicine were obtained. Also, we analyzed the effectiveness and safety of navel therapy based on different types of clinical trials. The results suggested that Chinese navel therapy used alone or combined with other medical therapy is very worthy of further study. According to the TCM theory, most of the commonly used single herb obtained in this study for the treatment of chronic diarrhea had warm nature. They have the effects to strengthen the function of spleen and remove dampness to achieve the purpose of stopping diarrhea. Also, most of the herbs with the spicy taste, and emanative character, it is helpful to achieve the therapeutic effect of promoting the circulation of Qi and relieving abdominal distension. The top 3 herbs were the same in both adults and children group. They are Caryophylli Flos (Dingxiang), Cinnamomi Cortex (Rougui), and Euodiae Fructus (Wuzhuyu). Caryophylli Flos (Dingxiang) is the flower bud of Eugenia caryophyllata Thunb with the family Myrtaceae, which is called Gong Ding Xiang. It contains 16% to 19% of the volatile oil. The main ingredient is eugenol. In Yao's study, 10 it has indicated that eugenol as an inhibitor of TMEM16A Cl À channels potentially accounting for its antidiarrheal and analgesic activities. Cinnamomi Cortex (Rougui) is the bark of Cinnamomum cassia Presl, of family Lauraceae. The main chemical composition is cinnamaldehyde and cassia oil. Ooi's study 11 suggests that cinnamaldehyde has broad-spectrum antibiotic activities. Euodiae Fructus (Wuzhuyu) is the nearly mature fruit of Evodia rutaecarpa (Juss.) Benth. The main chemical composition is evodene and ocimene. In Yu's study, 12 the water extract of Evodiae Fructus was used to examine its effect on castor oilinduced diarrhea. The results demonstrated that Evodiae Fructus had both anti-transit and antidiarrheal effects. Obviously, these top 3 herbs became the frequently used herbal medicine combination in our study. Jing 13 applied the formula composed of these three herbs to carry out a research. The ethanol extraction of the formula demonstrated multiple pharmacological activities affecting the main mechanisms of diarrhea. This is also a good support for the results of our study.
Chinese patent medicine mentioned in this study should be highlighted as its convenient application, especially for children. In China, Ding Gui Infantile Navel Paste is specially researched and developed for the treatment of chronic diarrhea of infant. Data from WHO show that each year, diarrhea kills around 525 000 children under five. It has been a leading cause of malnutrition in children under 5 years old. Navel therapy is one of the best ways to administer medicine to children. In our study, the most frequently used Chinese patent medicine is Huoxiang Zhengqi Liquid that has already proved with good analgesic, and antiinflammatory effects in Swamy's study. 14 In the traditional way, it was used as oral administration. However, in our study, it was administrated through the navel, which suggests some new way of using Chinese patent medicine.
The effectiveness and safety of navel therapy were also assessed in our study, based on the included clinical trials. Because of different study design, and the definition of effective rate was not very similar in each original study, we did not do the metaanalysis. From the preliminary analysis, it suggested that navel therapy used alone or combined with other therapy both had a broad application prospect but need high-quality studies to provide much more evidence. The modern research found that the proportion of the distance from the navel to the foot versus the height of the body is close to 0.618. The navel is called the "golden point" in the body, which is the best point to adjust the various functions of the human body. Navel as the latest closure of the abdominal wall, with a thin layer of the stratum corneum, weak barrier function, rich in blood vessels and nerves, so it is easy to transdermal absorption in this area, and the drug can quickly reach the lesion location. 15, 16 At the same time, the navel administration does not pass through the digestive system. It can effectively avoid the stimulation of the gastrointestinal tract and the first pass effect of drugs. Thus, this kind of medication administration is relative safety and should be much suitable for children.
Almost all the AR of navel therapy reported in the included studies was associated with adhesive plaster for fixing the herbs on the navel. Therefore, the time of application navel therapy should pay much more attention. It should be suggested not too long. Also, we may try to find some new types of adhesive plaster in order to minus the occurrence of the anaphylactic reaction.
The significance of this study is to provide some frequently used traditional Chinese herbs with navel therapy for the treatment of chronic diarrhea. It may help the researchers to find some new way or new prescription to cure chronic diarrhea. Also, we have some limitation. This study only included some modern literature. It would be considered better to get some old formula, origin from the ancient literature.
Conclusion
In conclusion, the application of Chinese medicine navel therapy could be one of the ideal treatments for chronic diarrhea in the future, especially for children. However, the evidence is not strong enough because of the unsatisfactory methodological quality of the included studies. High-quality studies are needed to provide clear evidence for the application of Chinese medicine navel therapy. Navel theraphy for chronic diarrhea M-r Chen et al.
